MTTC Chemistry Review Test 12: Equilibrium

Name

MUL TIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

                                     In the problems below, “(( “ means equilibrium.

1) Of the following equilibria, only


A) N2 (g) + 3 H2 (g) ((2 NH3 (g)


B) 2SO3 (g) (( 2SO2 (g) + O2 (g)


C) H2 (g) + Cl2 (g) (( 2HCl (g)


D) 4Fe (s) + 3O2 (g) ((
]2 Fe203 (s)

E) 2HI (g) ((H2 (g) + I2 (g)

will shift to the left in response to a decrease in volume.

2) For the endothermic reaction

CaC03 (s) ((CaO (s) + CO2 (g)

Le Chattelier's principle predicts that

A) increasing the pressure

B) removing some of the CaC03 (s) 

C) increasing the temperature

D) decreasing the temperature

E) adding more CaC03 (s)

will result in an increase in the number of moles of CO2.

3) The Keq for the reation below is 1.49 x 108 at 1000C:

CO (g) + Cl2 (g) (( ~COCl2 (g)

In an equilibrium mixture of the three gases, PCO = PCl2 = 8.60 x 10-4 atm. The partial pressure of the product,

phosgene (COCl2), is
atm.


A) 4.96 x 10-15
B) 2.01 x 1014
C) 1.28 x 105
D) 1.72 x 1011
E) 1.10 x 102
4) Acetic acid is a weak acid that dissociates into the acetate ion and a proton in aqueous solution:

HC2H302 (aq) ((C2H302(g) (aq) + H+ (aq)

At equilibrium at 25°C a 0.100 M solution of acetic acid has the following concentrations:

[HC2H302] = 0.0990 M, [C2H302(g)] = 1.33 x 10-3 M, and [H+] = 1.33 x 10-3 M. The equilibrium constant, Keq, for the ionization of acetic acid at 25°C is

A) 1.79 x 10-5
B) 1.75 x 10-7
C) 5.71 x 106
D) 0.100

E) 5.71 x 104
5) The equilibrium-constant expression for the reaction

Ti + 2Cl2  (( TiCl4
is given by

A)    [Ti] [Cl2]2 / [ TiCl4)]

B) [TiCl4] / [Cl2 ]2
C) [TiCl4]/[Ti] [Cl2]

   D) [C12 ]2

E)  [TiCl4 ] / [Ti ] [C12]2
6) Consider the following reaction at equilibrium:

2NH3 (g)  (( N2 (g) + 3H2 (g)

H0 = +92.4 kJ

Le Chatelier's principle predicts that adding N2 (g) to the system at equilibrium will result in

A) a decrease in the concentration of H2 (g)

B) a decrease in the concentration of NH3 (g)

C) a lower partial pressure of N2

D) an increase in the value of the equilibrium constant

E) removal of all of the H2 (g)

7) The reaction below is exothermic:

2SO2(g) + 02 (g)   (( 2S03 (g)

Le Chattelier's Principle predicts that

the reaction container.

A) increasing the pressure

B) decreasing the pressure

C) increasing the volume of the container 

D) removing some oxygen

E) increasing the temperature

will result in an increase in the number of moles of SO3 (g) in

8) Consider the following reaction at equilibrium:

2C02 (g)    ((   2CO(g)   +   02 (g)

H0 = -514 kJ

Le Chattelier's principle predicts that adding O2(g) to the reaction container will

A) decrease the partial pressure of CO2 (g) at equilibrium

B) increase the partial pressure of CO2 (g) at equilibrium

C) increase the value of the equilibrium constant

D) decrease the value of the equilibrium constant

E) increase the partial pressure of CO (g) at equilibrium

9) The effect of a catalyst on a chemical reaction is to

A) lower the energy of the transition state

B) make reactions more exothermic

C) increase the entropy change associated with a reaction

D) react with product, effectively removing it and shifting the equilibrium to the right 

E) accelerate the forward reaction only

10) Consider the following equilibrium.

2 S02 (g) + 02 (g)   (( 2 S03 (g)

The equilibrium cannot be established when

A) 0.25 mol 502 (g) and 0.25 mol 02 (g)

B) 0.75 mol 502 (g)

C) 1.0 mol 503 (g)

D) 0.50 mol 02 (g) and 0.50 mol S03 (g)

E) 0.25 mol of S02 (g) and 0.25 mol of S03 (g)

is/ are placed ina 1.0-L container.

11) Consider the following reaction at equilibrium:

2S02 (g) + 02 (g)  ((  2S03 (g)

H0 = -99 kJ

Le Chatelier's principle predicts that an increase in temperature will result in

A) no changes in equilibrium partial pressures

B) a decrease in the partial pressure of S02
C) the partial pressure of 02 will decrease

D) a decrease in the partial pressure of S03
E) an increase in Keq

12) Phosphorous trichloride and phosphorous pentachloride equilibrate in the presence of molecular chlorine


according to the reaction:

PCl3(g) + Cl2 (g)  ((  PCl5 (g)

Keq = 2.01 at 500 K. A 1.000-L reaction vessel is charged with 0.300 mol of PCl5 and allowed to equilibrate at

this temperature. The equilibrium partial pressure of PCl5 is
atm.

A) 2.48

B) 10.1

C) 0.386

D) 0.211

E) 2.24

A)  1/PO2        B) [BaS][02]2 / [BaSO4]          C) [O2]2       D)[BaSO4] / [BaS] [O2]2       E)  [BaSO4]/PO2
13) Phosphorous trichloride and phosphorous pentachloride equilibrate in the presence of molecular chlorine


according to the reaction:

PCl3 (g) + Cl2 (g) ~ ((PCl5 (g)

Keq = 2.01 at 500 K. A 1.000-L reaction vessel is charged with 0.990 mol of PCl5 and allowed to equilibrate at

this temperature. The equilibrium partial pressure of PCl3 is
atm.

A) 0.496

B) 0.702

C) 4.25

D) 36.4

E) 4.50

14) The expression for Keq for the reaction below is

BaS + 202   ((   BaS04
15) The equilibrium constant for the gas phase reaction

2NH3 (g)  ((N2 (g) +  3H2 (g)

is Keq = 230 at 300°C. At equilibrium,

A) only products are present

B) roughly equal amounts of products and reactants are present

 C) reactants predominate

D) products predominate

E) only reactants are present

Answer Key

Testname: EQUILIBRIUM. TST

MDL TIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

1)  B 

2)  C

3)  E

4)  A

5) E 6) A 7) B 8)  B

9)  A

10)  B 

  ll)  D 

12)  B 

13)  C 

14)  A 

15)  D

